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Brain-Machine Interface (BMI) has emerged as a powerful tool for assisting disabled 
people and for augmentinghuman performance. In this work, we propose a motion 
estimation method based on electroencephalography (EEG) signals to realize the power 
assistance. In order to improve the accuracy of on-line estimation, a time lag is introduced, 
and in particular, a linear model that correlates the EMG to the EEG signal is constructed 
utilizing motion-related features extracted from multi-location EEG measurements. The 
constructed model is used to estimate the human muscular activity of shoulder joint from 
EEG. The proposed approach is experimentally verified. Our results suggest that the 
estimation of EMG based on EEG is feasible, further demonstrating the potential of using 
EEG signals via the control of brain-machine interface to support human activities. 










1)- 4)．近年 BMI の研究は盛んに行われており，ますます
業界からの注目が集められている．また 2017 年も BMI
の発展の新たな出発点と言える．例えば，起業の分野に
おいて Elon Musk さんは，神経義肢の応用と将来のヒ
ューマン-コンピュータ通信のために，BMI 会社である
Neuralink の創設に投資した 5)．またインターネットの












































































































被験者は開眼状態で，5 分間で約 80 回連続で 3kg の
重りを持ちながら肩関節の屈曲と伸展運動を行い，その
際の脳波信号を計測した．脳波計測点は Fig. 1 に示すよ















Fig. 3  Results of estimation of EMG signals of 
shoulder joint 
 
屈曲・伸展時の筋電の推定結果を Fig. 3 に示す．一回
のみの運動の際の筋電の推定結果を Fig. 3（A）に示し，
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